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Histones: The S^^P ^^^^ 
proteins assodaled with th^ 
c^hjomosomes of all eukaiyotic cells. 

Homolo^ons protein^ A prat^iu 
having identi«?al functiciTi? axid similar 
ptdperties in different species; e.g„ 
the hemoglpbins.. 

Hitduotropic Bozyme: An allosteric 
enzyme that utilizes its substrate w a 

Hamii^uieC A dieicnical dubstanK^D that 
is syp-thesiaed m tr&ce amouxits by an 
endocrine tissue and th^t acts as a 
jttGssenser to regulate the function tjf 
another tissue or organ- 

HormcmB ire£«pt4r: A ^peajfic 
hormone-binditig site on i^e csll 
surface or within the oell. 

Hydrogen boud: A w^ak electrostatic 
attr^ctioxi between one electronBgative 
ptom and a hydttigen atom (wvalently 
linked to a second electronegative 
atom* 

Hydroly^i^: CUavage a£ a molecule 
into two or more gmalier molemUs Ijy 
reaction with water. 

Hydronium ion: Th^ hydrated 
hydrogen ign ftlsO"*"]. 
HydropfajUlic: **Wate!r-}oving**; said of 
pola;: or charged molBcnles or groups 
th^t associate with H^p. 

Hydrpphobic: ^'Watet-hating"; satd of 
nonpolar wiDldcules or grattps that are 
insoluble in water. 

Hydrophobic interaHiilous: T^e 
association of nonpolar groups with 
each othei in aqueous sygtemg 
because of the tendency of 
suirouiiding water jcnqleeulefl to seek 
thdir most stable «^te. 

HypeKhromic dSect: The large 
intarease in Hght absorption at 2B0 mn 
occvxrixig afi a doubla-belical DNA is 
melted. 

Inrunuus j^pxms^' The capacity of 
a vertebrate to generate antibodies to 
an antigeqa, a macromolectile foreign 
to it 

.Xnoucnunpglobuliiii: An antibody protein 
gen&r^ted to a sp^t^fic antigen. 

Induced enzyme: An enzycae that is 
not in^de by tha cell (i.e., is 
repressed) unless it is induced by its 
substrate or a closely related 
cpmpound. 



Induced lit: A change in the shape of 
an enzyme to conform to the structure 
of its substtate. 

Inducer: A molecule capable of 
inducing the synthesis of a giv^n 
enzyme; usually the enzyme's 
substrate. 

luform^tional molei&iLlGs; Molecules 
containiTig information in the (cam of 
specific: sequences of different 
building blocks; they include proteins 
and nucldic acids. 

loitiatipn codon: AUG, It codes 
for the first aumno acid in ^ 
polypeptid6 sequence, which Is 
N-fonaylmethionitte in prokaryotes 
and metbignine in eukaryotes. 

Initiation complex: A complex of a 
libosome xvith an nxRNA and the 
initiating Met-tKNA*"'* or 
fMet-tRNA^". ready fgt the 
elonsation steps. 

Initiatian factors: Specifio proteins 
required to initiate synthesis of a 
polypeptads by ribosomes. 

Insertion' matation: A mutation 
caused by insextion of an extra base or 
a mutagen between two successive 
bases in ONA. 

Xasertion sequence: Specific base 
sequences at either end of a trans- 
ppsable segrftent of DNA. 

Intercepting mutagen- A mutagen 
thAt inserts itself between two 
successive nucleotides and causes a 
frame-shift mutation. 

Interferpm A protein made by 
viru5-infected cells of vertehrates; it 
prevents infection by a second Jdnd of 
virus- 

Intermediary metabolism: lu cells, the 
enzjmie-catalyzed reactions that 
extract chemical energy from nutrient 
molecules and utilize it to synthesize 
and assemble cell components. 
IntTont An intervening sequence in a 
genej it is transcribed but exds&d 
before the gene is translated- 

In vitro: "In $las5/' i.e.. in the test 
mbe. 

In vivo: "In life," i.e., in the cell or 
organism* 

' lon-exchang? resin: a polymeric resin 
that contains fixed chai-ged groups 
aad is used in chromatographic 
columns to separate ionic compounds. 



Ionizing rAdiatipni: A type of 
tadiation, such as x-rays, that causes 
loss of electrons from some oteanic 
molecules, thus making them more 
reactive. 

Ion product of water: Kj^ = 

IH+][0H-] = 1 X 10-" at 25'X:. 

Irreversible pruwss: A process iu 
which the entropy of the universe 
increasesw 

Isoelectric pH; The pH at which a 
solute has no net eJectiical Gharg^^- 

I^Kmierase; An ^^yme catalyzing 
transformation of a compound into its 
positional isomer. 

Isoprene: The hydrocarbon 
2-methyl-i,3-butadjone. a recuiring 
structural unit of the terpenoid 
biomolecules, 

isothermal process: A process 
oooii«fing at constant temperature. 

Isotopes: Stable or redioactive fo5rms 
of an element that differ in atomic 
weight but ere otherwise cibemically 
identical with the naturally abundant 
fojwn of the element; used as tracers- 

Isoisymqs {isoenzyixfes): Multiple 
forms of an enzyma that dififer from 
each other in their substrate affinity, 
in their maximum activity, or in 
regulatory ptoperties. 



Xjtf : See Machaelis constanL 
KerAtins; Insoluble protective or 
structural proteins consisting of 
parallel polypeptide chains in 
a-helicai or i9 conformation?. 

Kctogenii!: amino adds; Amino acids 
whose carbon skeletons can be 
precursors of the ketone bodies. 

Ketone bodies: Aceto^cetate, 
Xi-)0-hydroxybutytate, and acetone, 
pioducts of partial oxidation of fatty 
acids. 

Ketose: A simple monosacchaxlde 
having its carbony! group at other 
than a terminal position. 

Ketp^is: A condition in wiiich the 
ketone body cancentration of the 
blood, tissues, and urine is 
abnormally high- 

Kinase: An enayme cat3ly3ing 
phosphorylation of an acceptor 
molecule by ATP. 
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In this Dictionary 1 1 
vari(^us branches of < 
Rnd chemical opcrati 
univcr^fts from the 
college; Wc hiav* taec 
chemicals noet with a' 

We have paid par 
soofte indication c»f U 
lelativc magnitndcs t 
this, because <?f avail 
common data or cqi 
tas^ as soem xttost a 
mapy speciality chen 

The nt»»eiiclature 
m conteixt by users 
nomenclature k use 
used. Cro&s-fefeieno 

The list of oontdt 
they who ong[inaU) 
picb'ouary hw beet 
would appreciate icc 
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kiwcf akotuJi aw boM witft alcohols of 
grtatitr molfiCular wdght. acctals. 
ketca, CB^O. A colourless $as, mannTa^ 
lured by ipiassiiig pr^pAsanc rapidly throu^ 
mctalKg tubes beaud at 55<MW*C or by 
heating ciianoic add at TOO-lOOO^C It k very 
unstable and dtmerizcs spontatMousIy to di- 
keten. Reacts with water to toitn ^thamic acid, 
vritli akofaols to gave ctiianmiies, with ethiul^ 
flcid t» give echanoic anbydruic and with 
amiiiM to ^ aettyl derivatives. Used a* an 
scst^lating agsMr particulftHy in mAitufim- 
tuiv of cellulose fuxlate. 
ketens Ofgaiiic cDmpounds eoalaiuing ibc 
gniup >C-C-a They are ftr«aed by th« 
action of ^nc powder on tht acid bronude cr 
cblonde of an ^'bromo- or«-chlcn>-fatty acid, 
or by beating the anhydride of a dtbask acid- 
KetcD hsdf and Oiber ketenft £»Btaiiimg tlK 
group --CH=C'-Oan:TOknrt*l«3Sub5lanC«. 
Tht Ttmedmn^ ketens at« Highly coloured. 
Both types re«t readily with wal*r to give 
acads^ with alcohols (o fi^ve esters and with 
hAloscDs and halogen adds. 
keti»- A pffifix us«d to denote that the sub- 
stance iti question eontaini A carbon stom 
attachfid to an oxysen atom by a double b*M«i 
end to two Other carboit atoms b^y slo^ 
bonds. 

k«eo1it Organic con^uods coetainin^ both 
a itetq- and an alcohol grpvtp. Thqy are formed 
faiy oxidatiDn of glycols Ot by condensation 
between Iw^ molecules of a ketotkC. Tbey ex- 
hibit tbft typwal properties of both akwhc^ 
and kttoaes. 

IctlftMilmiir *fii 5^tlM3oxaUcack|. 
ketone bodies, acetOM bodw* The ketOfie 
bodies* propanone (acetone), CHyCOCHa, 
aoetoacetic add, CH,-CO<Mi«CO0H 
and A-hydroxybutyric acid» 
CHj-CHOH-CM:i-OOOH, Att excreted iiJ the 
uriiK in severe csises of diab«ea. 



wjsw^ Orjamc Doinjwunds containing the 
CrCOC £rotfP^ Tbcy include aliphutic. aram- 
adc, <9clic ^rtd mixed ketones. The cyclic 
ketones have the carbOit of the carbonyl group 
as part of a ring. Urty are formed by the dry 
distillation of the Ciilcium pr Uriiini salts of 
adds, Or by pas»n& the adds over ThCh at 
400"C. Ketones ffl»y be obUniud by oxidaiion 
or secCAdaiy alcohols. ArOtnalio and mixed 
keioiws arc iHW^Uy prepaitd by Frwdcl-Crafb 
fcaetlon using acyl haJide^ Aliphatic ketones 
air usually Kqukb^ond aromatic kctoneiSOltds;. 
they have ethereal or anHDHu: odour^s. They 
are Aduccd 10 secondary alcohols, but arc 



r«9i3tant to oxidation and pve rmxiunw of 
acids and Other products when Strongly 
OjtidLud. HKy fwin counocs with hy- 
diXMtylaminc; hydfazoiies with hydtazinie and 
sub$ututed hydr^t^oca, and flcmicarbtrtOMs 
wiih semitSTbatidc. l5onit«iaokeloiies are 
forawd by the Wiion of sotfuni ratrite. 

ftctose A kctose is a sugar containiiifi a 
potential ketiKCO) grpup-Tbe preacncc of the 
group may be obSCtued by iis inclusion in a 
ring ^teiD. KetOMs arc caUrf fcctopentosea, 
keiobexoses. cic„ aoooidm^ to the number of 
carbon atoms th«y contain. 
keti»dHe» Organic Svbstanoes Cdotaining the 
group >C-NOH. Tbey arc fortned by iie*t- 
ing kctOBca with hydroxylanJii«L Tbcy 
mmilar io properties to the aldoxhnesw bW 
under^ the Beckmam rcarraugcmeot Whan 
Heated with auiphuri? add. They arc reduced 
to ptitviary amines. 

k«tyl5, e^ K+COCPbz)-- Salt* of radical 
ankms orkctones;ini*oaely cotound; dimeritt 
readily, 

Knlar Aik anunidc fibre. 

Sett djatomiie. 
Any enzy^nc catsdy^ng the transfer of 
phosphate hCrCfi ATP lo the indic^ud sub- 
4tmte« e;g. fMXOldnase (transfer to hncec). . 
^w*6p«j dbenu^ The branch of duanistry 
whk^ is conentkcd with tbc explanation of 
obsesrved dbancteriAies of chemical rcactioii! 
<c.8, the variatiDn Of reaction vdocities with 
pressuic tcinpet^turc or Mdceotratiort). 
UKtie ihMry of ^m** Tbe theory in whi^b 
the properties of {s*?« are derived by applyMg 
the Isiwit of probabiKty and of particle dy- 
namics to a syttem in which the gas is dssumcd 
10 consist Of elastic particlca posscssii^ 
lempcratuie-depeodcnt^ ramloni motieo. 

Kipp^ Appmxas Equiponenl for the produc- 
tion of a gas by interaction Of a liquid and a 
solid. It consists of three neceplacles. the top is 
Rsetvotr for the liquid and i* connected to the 
bottom. The middle oonl^ms the solid and a 
tapforthcgas. When gas is released the liquid 
Ti5« and reacts with the solid, wheo the tap is 
closed the bdHtk pressure returns ibe liqiud lo 
the lower j*»ervoir and reaction ceases. Once 
widely used for the pfoducliOrt of H^S (HO 
and FeS) and CO, (HO and CaCOj). . 
KlxdUMT^ c^uadon If 6i$theheaievDNed 
when a prooess (phystcal OT chemical) is carried 
out at tcmpcr^iiure T, the beat wbicb would be 
^ohwd if the «kme process were carT^ed out al 



a diffcrail tCmpcrfttun 
tbe Akl of CCnrcfahofTs * 

d<?/dr. 

wti«« Cf and Ci are t 
cf the system before a 
speclivdiy (e.g. reacta 
cbenii«d ie;UtiOn). Ki 
diitoi CODseiiuenGc of 
dynamics. 



An 

the detemunation ct 
in or;ganIc natenals. 
to NH4-*- with cone 
After neutralistion 
off Jhod cslinialed fay 
liOit. 



Both iipatrk 
sion-ignition engines 
power output acwmpa 
sounds because of enp 
isnuuiuilly nftincdoDC 
and coniprei^ion riil>c 
live?> knock rating. 

kitOCtrattAe The i*fi* 
diesd rueU lo produce 
designated by octane 



deitribrt the behaviou 
OB dilution, stMes that 

where is the equivf 
finhc dilution. Ay tha 
constant and C is 
electrolyte. The equBCi< 
ddulions. 

KoHhd icaetitn Thep 
or unsMuraled bydrc 
iToly$i£ of $ohiiions oi 
phytic carboxylic acid 
gives ethane. 

2CH,C0,-— C 

Mid swcinio add £ive$ 
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Drug Name/Type Important Features 



Muscaiiuic Agonist 




Metocholine 


Diagnosis of asthma 


Carbechol 


Mio$is in ophthalmic surgery 


Bethanechol 


Urinary retention (effeots on GI/GU tracts), paralysis of GI tract 


Pilocarpine 


Treat open (wide)-angle glaucoma 


Muscarinic Antagonists 


Reduce salivary^ bronchial and sweat secretion, pupil, ciliary 
muscle and cardiac vagus, uxmary bladder, GI tract and bronchi 
and gastric secretion (from most effects to least) 


Atropine 


Excite respiration, restlessness and irritability (at high doses, 
hcdluonnations and dehnum) Antdote: Physostignune 


Scopolamine 


Drowsmess, sleep, hallucmations and delinum 


Glycopyrolate 


Preanesthetic to inhibit excess salivation by other ancsth. 


Ipratropium Bromide 


Dilate brotichial airways (less drying than atropine) 


Nicotinic Agonists 




Nicotine 


Stimulates atonomic ganglia, parasympathetic and sympathetic, 
mcreases BP, increased GI motility, no tolerance to cardiac 
effects. Stimulates respiration, causes emesis, tremors, 
convulsions, addiction) NMJ 


Nicotinic Antagonists 


Not used anymore 


Curare 


tots of histamine release 


Cisatracimn 




RDcuronium 


Decreased heart rate 


Mivacurium 




ChoHnesterase 
Inhibitors 


Miosis of eye:> GT contractions, stimulations skeletal muscle, 
exocrine glands, bronchi contract, bradycardia/ fall in CO, treat 
toxicity with atropine and pralidoxime 


Physo$tiginine 


Glaucoma, atropine poisoning, alzheimer's Dz 


Edrophonixim 


Tennmation of NMJ blockade, SHORT Tl/2 


Neostigmine 


Paralytic ileus and urinary retention, tenninate NMJ blockade, MG 


Pyridostigmine 


Myasthenia gravis 


Neuromuscular Blocking 
Agents 


Charged, no CNS effects, some cause histamine release, fast onset 
whenlv 


Curare 


Affect autonomic ganglia 


GaUamitic 


Affect autonomic ganglia 


Pancuroiuum 


Does not affect AG 


Depolarizing AgentiS 


Nicotinic agonists, 2 phases of blockade. Phase I is reversible, 
Phase II is less so, IV, can cause respiratory arrest in overdose, 
used as muscle relaxants in surgery; can cause malignant 
hypertheimia 


Succinylcholiae 


Stimulates vagal and sympathetic ganglia, badycardia and 
hypotension or the reverse can be seen, onset 1-2 minutes, 
duration 5 min, significant histamine release 


Decamethonium 


No effect on AG 
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Adrenergic Agonists 




al 


Constrict arteries and veins (increases peripheral resistance), dilate 
PHENYLEPHRINE, G -> PLC -> ftCa^^ 


a2 


.Relaxes artesdes via neurons, relaxes GI, inhibits secretiorij 
i^L^ijJNiL'nNiis \j\ inniDiis AQcnyiate cyclase vc/uyjLJr 


Pl 


Increase all cardiac (force more than rate), stimulates reniun, 
DOBUT AMINE, -> Adenylate cyclase -> WcAMP 


P2 


Dilates arteries in skeletal muscle (decreased peripheral 
resisiance^^ QiJiaie& oroncmojies, reidxca vjj^ imiiDiLa ocC'reu.on, 
relaxes uterus, stimulates insulin release, inhibits GH release, 
inhibits histamine release, TERBUTALINE, Gs -> Adenylate 
cyclase -> flcAMP 


Norepinephrine 


al, (x2, pi (selective for arterial constriction, increase heart rate, 
contract uterus^ dilate eye), will decrease HR due to reflex to 


Epinephrine 


ali a2, pi P2 (non-selective), parenteral only, will increase pulse 
pressure tne mosij raj.sc ruts.^ sirong oroncuou.iiaLioii via Pi^j uacu. lo 

*Vi>otaTi-'* 'hf*d-H' is-f^iif l^pai+ nttdf*!/* iiv TTnnrrtviTi D" f*ntiH[nfitinTi ii<5f*H in 

reolaJLl UvCU I (U.i>vJL ^IsjoIL O.tLaL'A. Uy JJLUJ^iK^VJUJl^ t^yilU-U-lyU^Jll, Lii^V^U ILL 

acute anaphylaxis, wide-angle glaucoma 


Isoprot^xsjiol 


pi, pz ^seiecuvc p^, Will uccrcose jdJ: aiLtjr snon increase i^rciiex 
raise HR siCTificantly, strong bronchodilatioji via p2 


Dopamine 


pi, a at high doses, useful as an inotropic agent for failing hearts 
by increasing lorce more man rate, usea m snocK to reuuce anenai 

TfacictatiiTA trt "KlfvoH f7nw trt ffiA VirlnpTy and ■nret;erve Icidnev 

ftmction 


^Dohntamine 


P 1, useful as an inotropic agent for failing hearts by increasing 
force more than rate 


Amphetamine 


Mixed actioHj oral, marked CNS effects 


Ephedrine 


Mixed action, oral, long Tui, marked CNS effects, midriasis in 
opthalmology 


^Phenylephrine 


<xl, primary effect on peripheral vasculature, will increase BP the 
most but decrease HR by reflex^ uterine contnaction^ midriasis in 
opthalmology, wide-angle glaucoma 


*TerbutciIine 


P2, strong bronchodilation, uterine relaxation 


Albuterol 


P2, strong bronchodilation 


Ritodrine 


(32, uterine relaxation 


T3rraraine 


Indirect acting, not prescribed 


^Clonidine 


a2» inhibits insulin secretion, used to treat hypertension by dilating 
arteries 
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Adrenergic Antagonists 


a- Postural Hypotension, sedation/depression, inc:rea$ed Ql 
motility, sodium retention, impaired sexual function 
p- no therapeutic differences in treatment of angina or 
hypertension, but there are pfeaimacological differences 


Phentolamine 


al, a2. Used before epinephrine, it reduces the BP effects but not 
the HRj used after it has no effect, reversible, competitive, TV 
only, vasodilation via direct action, direct cardiac stimulation^ 
surgery for pheochionioc3l;oma 


Ergot Alkaloids 


a-receptor blocker but exhibit profound uterine contractions by 
fitimulatinE ctl receptors in uterus 


Phenoxybenzamine 


al, a2, irreversible, develops slowly and is long lasting, decreased 
BP, reflex increase in HR, enters CNS, IV usually, oral for 
pheochromocytoma before surgery or for chronic treatment 


Prazosin 


al, competitive, vasodilation w/o reflex tachycardia, post 
hypotension only with first dose, chronic admin leads to fluid 
retention via decreased GFR, little GI stim, rarely produces sexual 
dysfunction, CNS effects, oral I-3pd, liver met, used for essential 
nypercension 


_ — 

Terazosin 


cxl, analog or prazosin, Jionger nan me, orai qa, usea lor unndry 

jCSLCSriLlUll^ Cod IiypCL |.C?Jlil.l>lwXi 


JrLyjp M iv Jl V,I 


R1 R9 dftfTpa^ed i^vsitolic nressure rate O-? consumntion can 
cause heart block, failure, increased peripheral resistance and 
decreased tissue perfixsion, decreased rennin, increased exercise 
tolerance, increased airway resistance BEWARE ASTHMATICS, 
blockade of insulin release and sensitization, CNS effects 
including nightmare and insomnia/depression^ oral but with high 
first pass metabolism, liver met, high protein bound, serious 
withdrawal can cause sudden death 


Nadolol 


Bl, 02, longer half life 


Timolol 


01, 32, glaucoma in one formulation by reducing aqueous humor 


Pindolol 


(31, 02, partial agonist less withdrawal 


Labetolol 


a and pi, 02, all side-effects 


Metoprolol 


0L competitive, needs high doses to cause broncho-constriction 


Atenolol 


(51, no intrinsic sympathomimetic activity, little CNS, slightly 
longer half-life 


Acebutolol 


Pl , ophthahnic use, short half-life 


Bsmolol 


01, very short acting, very short half-life (10 minutes), IV for 
critically ill patients, SVT, no intrinsic activity 


Betaxolol 


pi, glaucoma, ophthalmic use, less bronchoconstriction, for 
hypertension 


Adrenergic Blocking 
Agents 


Very effective with lots of side effects, therapy is VERY restricted 


Guanethidine 


Blocks exocytosis of NE, replaces NE in vesicles, serious sexual 
dysfunction, spares adrenal medulla, causes severe receptor 
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supersensitivity, can Q^u$e $evere ortho-static hypotension, oral 
oxily, no CNS, kidney excretion, always used with a diuretic 


Reseipitie 


Can cause profound depression and suicide^ depletes 
catecholamine stores centrally and peripherally, blocks uptake of 
amines into storage, blocks cardiovascular reflexes, 
parasympathetic predominance 



Eicosinoids, NSAIDs, etc 


Eicosinoids 




Thromboxane A2 (TXA2) 


Short-lived (30s), platelet aggregation 


Prostaglandin I? (PGI2) 


Short-lived (3m), antagonist of TXAa^^ made in vessel wallj 
maintains PDA, relaxes BSM, vasodilation), prominent 
hypotension, pain, cytoprotective in GI 


Prostaglandin E2 (PGBj) 


Uterine contraction, potent vasodilation, inhibit ADH, pain^ 
cytoprotective in GI 


Prostaglandin F2a (PGFaa) 


Formed from PGE2, uterine contraction, constricts BSM, 
constricts pulmonary A+ V 


Prostaglandin Di (PGD2) 


Constricts BSM, dose related vessel effects (low==vasodilation) 


Leukotriene B4 (LTB4) 


Pain, PMN attractant 


Leukotriene C4 (LTC4) 


Most potent bronchoconstiictor (BSM) known 


Leukotriene D4 (LTD4) 


Constricts BSM 


Leukotricne E4. (LTE4) 




Misoprostol 


PGEi analog, adjuvant to NSAID therapy for GI protection, CI 
in pregnancy 


Carboprost 


I5-methyl-PGF:ja* induce abortion, smooth muscle contraction 


Dinoprostone 


PGE2, promotes cervical ripening, induces labor, abortion 


NSAIDs 


Reduce fever-inhibit production of PGs in hypothalamus, reduce 
injflammation- inhibit formation of PGE2 and PGI3, reduce pain- 
inhibit production of PGE2 and PGI2 


Celecoxib 


C0X2, pain RA, OA, fewer Gi effects, Tm^UK 5d to steady 
state, CI in pts with allergy to asphin or sulfonamides 


Rofecoxib 


COX2, steady state in 4 days, CI in pts with Aspirin allergy 


Aspirin 


Upper GI absorption^ variable Tin. irreversibly inhibits COXl, 
high doses-stimulate respiration^ CNS effects including 
respiratory depression (paradoxical) and uncompensated 
respiratory acidosis, variable effects on uric acid secretion 
(Iow=dnhibit) 


Salicylic acid 


Topical use to treat warts and corns 


Acetominophen 


Few anti-inflammatory effects, oral Tm'^lh, hep met, used as 
anti-pyretic, at high doses, saturates glutathione and prevents 
metabolism of other toxins, antidote is N-acetylcysteine 


Indomethicin 


Indole. Oral, Tu2=3h, hep met, 90% bound, lots of SE, fever in 
Hodgkin's Dz, ankylosing spondylitis, osteoarthritis, DOC in 
gout, prevents premature labor but can close PDA 


Sulindac 


Indole, Active metabolites SOQx more potent than Indo, longer 
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half life (7h or 1 8h for metabolites), fewer GI and renal SE, used 
for RA, OA, Ankylosing S. 


1 oimexiD. 


Het*i»rrtflrv1 A A TTsedfor!RA OA AS does not interfere witb 
Warfarin, GI SE, anaphylactic response in some 


Ketorolac 


T^fsfo^r\ar\A A A V^S't'v t^ftt ant flnalcrftsic witb bi CtT tox 

XXCLwJTUo.^ yi jTVJrV- • y l/ulwhl ALICU^vOAV vv ilia xxt b^-^/^i^ 
pus LUptra live pfLJUkjt i- * 


— ir^ '■ — A — \4 

MeieinaiiiiC Acid 


T7*i»rti*tnflf"f* AnnlcTftiia nrtt TiISaH tniicb -caused diSrrbfta. 


Ibuprofen 


irrOpiOniv QUTiVaLlVCa. UdCU Xwi iX-rv^ \jr\.^ raO- uJlX^^ii. A 1/2} 


Naproxen 


PAD, Long Ti/2, DOC in gout 


Phenylbutazone 


iryrazoian oen vd-TJivc. ivit;rc poi^nt. wtiu. iiii.i.«iiJ-i-i-i«Luiy 
aspirin, serious SE incl fatal bone marrow suppression, 
uricosuric, can displace other drugs from plasma proteins 


Sulfinpyrazone 


ivietaDoiiic oi pncnyiout3-cviio uscu lur gvui u-uv lv ui^u 
uricosuric property 


Apazone 


jMcw pyrs^-oiSLn wildl icwcr DikiC'"CJLJi'jL''-p 


Piroxicam 


RA, OA (equivalent to aspirin, etc.) LONG half life, qd 




TVr for RA kidnev damage 


Auranofin 


Oral for RA, kidney damage 


Gold Sodium Thiomalate 


Treatment of RA> not used for acute inflammation or pain, IM, 
can cause kidney damage 


Cochicme 


From the autumn crocus, binds to tubulin and inhibits 
polymerization and mitosis, oral or IV, excreted in bile, LONG 
halMife. SE: GI and bone marrow suppression* CNS paralysis 


Allopuiinol 


Xanthine Oxidase Inhibitor, decreases formation of uric acid 
with short Ti^, effect lasts longer, can ppt attack 


Probenecid 


Net increase in elimination of UA, CI in pts with peptic ulcers 
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Histamine and Bradykinin 



First Gfeneration 
Histamine (Hi) Bloclters 


hours, wide distributed including CNS, block edema and itch 

WvJlI QIXL IlUl ^lUIXV^lIUt^UIlCiLLl^LiUll, OliU^Uci^X V C/^ oilllWiilClXl^ 


— 

Diphsjihydraniine 




Chlorpheniramine 




P3TilaimBe 




Promethazin 




Meclizine 




Second Generation Hi 
Blockers 


Less lipid soluble, no CNSj effective 12-24 hours, not anti- 
cholinergic 


Terfeijadine 


Can cause cardiac arrhythmias^ beware using with macro Jides 
and antifungals (use up CYP3A4), prolong GT interval 


Astemizole 


Can cause cardiac arrhythmias by above mechanism 


Fexofenidine 




Loratidine 




Bradykinin 


Vasodilation, increased permeability, smooth muscle 
contraction, pain producing, mast cell activation 


Ipratropitim Bromide 


Muscarinic Receptor Antagonist;, block ACh mediated 
contraction of BSM^ competitive inhibitor, mnalea, no CNb 
like precursor atropine 


Thiophylline 


Methylxanthine:^ oral treatment of asthma, bronchial dilation, 
ixiniDits mast ceii aegranuiauon, inmDiis pnospnomesierase, 
ftcAMP, inhibits adenosine receptors, serious SE incl CNS and 
cardiac stimulation, weak diuretic, increase contraction of 
skeletal muscle 


Aminophylline 


Like ttuopnylune, rememoer uses c Yr,5A4 jiKe r\. oiocKers 


Cromolyn Sodium 


Prophylaxis only^ inhibit mast cell degranulation, no bronchial 
dilation, 2-4wks before effect, works for few 


Nedocromil Sodium 


Same as Cromolyn 






Ephedrine 


OTC asthma med used for acute attack 


Beclomethasone 


Glucocorticoidj anti inflammatory for prophylaxis or for 
treatment of inflammatoiy response with severe attack, inhibit 
PLA2^ thus reducing synthesis of leukotrienes and 
Tirostac^landins few SEs for inhaled nrens 


Fluticasone 


Glucocorticoid, inhaled 


Flunisolide 


Glucocorticoid, inhaled 


Prednisone 


Glucocorticoid, oral preparation for severe exacerbations, lots of 
SEs 


Zafirlukast 


LTD4 antagonist, with some LTC4, LTE4. NO LTB4, prevent 
bronchospasms, SE of increasing liver enzymes 


Montelukast 


Same as Zafirlukast, these block receptors not formation 


Zileuton 


Blocks formation of all leukotrienes, SEs include micreasing 
liver enzymes but inhibiting CYP3 A4 
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Immunosuppressive Agents 



Cyclosporine A 


Used in transplant^ targets caldneurin in T cells and inhibits 
function. Fungal origin^ IV/oral, biliary excretion mostly, 
P450i, renal toxicity 


Tacrolimus 


Transplant, lOOx more potent than Cyclosporine A, Bacterial 
origin, IV/oral, targets leukocytes, longer action, also 
nephrotoxic, target T cells FKBP inhibits function 


Corticosteroids 


Suppresses the production of cytokines at the gene level, thus 
they arc not inunediate 


Cortisol (hydrocortisone) 


Activates gluconeogenesis in liver, protein breakdown, 
lipolysis, inhibits glycolysis, can exacerbate hyperglycemia, 
redistributes body fat to face, neck, enhances action of p- 
adrenergics and GH to promote hpolysis, needed for skeletal 
muscle function, hypertension, improve awareness; effects 
behavior and mood, suppresses number of WBCs all cells 
except PMNs and inhibits cytokine production, inhibits PLAj, 
Ix anti-inflammatory potency, Ix Na"^ retaining potency, short 
duration, used for adrenal cortical insufficiency, some anti- 
inflammatoxy, binds to glucocorticoid and mineralocoticoid 
receptors but is inactivated at MC receptor by 1 1-p 
hydroxysteroid dehydrogenase. Metabolic and AI/IS effects 
are through GC receptor 


Cortisone 


-8x AI potency, ,8x NR potency, short duration 


FludrocoTtisone 


lOx AI potency, 125x NR potency, short, replacement therapy 
in Addison's D2; 


Prednisone 


4x AI potency, .8x NR potency, intermediate^ Addison's and 
Al/immunosuppression, used with Tacrolimus or Cyclosporine 
for transplant to reduce nephrotoxicityj serious withdrawal, 
fluid/electrolyte abnormalities, hypertension, hyperglycemia, 
osteoporosis, IS^ myopathy, behavioral disturbances, cataracts, 
growTU arrest, lai reuisxxi ouiion, pcpuc uicer risji 


Prednisolone 


4x AI potency, .Sx NR potency, intermediate, same as 
nrednisone 


6a-metiiylpredmsone 


5x AI potency, .5x NR potency, intermediate, AI/IS 


Triamcinolone 


5x AI potency, 0 NR potency, inteimediate, AI/IS 


Betamethasone 


25x AI potency, 0 NR potency, long duration, AI/IS 


Dexamothasone 


25x AI potency, 0 NR potency, long duration, AI/IS 


Cytotoxic agents 


Prevent clonal expansion of T and B cells 


Azathiprine 


Purine antimetabolite, oral or IV, used with cyclosporine or 
Tacrolimus in transplant, affects all rapidly dividing cells 


Mycophenolate Mofetil 


Prodrug, inhibits purine synthesis^ does not affect salvage 
pathway (affects B and T cells more than others), oral, used ui 
kidney transplant 


Cyclophosphamide 


Alkylating agent, B > T ceils, oral, short term 


Mcthotr6:?tate 


Inhibits DHFR, inhibits synthesis of B and T cells, used in 
autohmnune Dz (lower doses than cherao) 
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GI Drugs 



Antacids 


Most contain AlCOHg) and Mg(OH2), Al can cause constipation, Mg 
Q^^^ cause laxation, Mg prevails at higher doaes^ can cause alkalosis, 
formulas with Ca can cause gas 


Cimetidine (Tagemet) 


Act on H2 receptors on parietal cells, blocks histamine stimulated 
release of acid, antiandrogen, interferes with CytiP450, greatest 
effects on basal secretion. 


Ranitidine 


Like cimetidine, used more often because it is more potent and 
interferes less with CytP450, longer acting, 


Famotidine 




Esomeprazole 


Acts on H'^/K^ ATPase on parietal cells, very effective, long lasting 
(1 day), Prodrug activated by H"*", S isomer, may interfere with liver 
enzyme function^ can cause increased colonization of stomach, 
headaches, flatulence, respiratory infections, sinusitis, stimulates 
gastrin over long term^ time req*d for healing is the least of all drugs 
vised for this purpose, docs not effect pylori, use Abx, 


Lansoprazole 


Part of alternate triple therapy of Lansoprazole, metronidazole, 
clariethromycin, alternative to esoraeprozole 


Metoclopranaide 


Promote gastric emptying and contraction of LES, anti-emetics, act 
on neurons- cholinergic stimulation, dopanodne antagonist, at high 
doses-SHTs antagonist 


Cisapride 


5-HT4 agonist stimulates myenteric plexus, no anti-dopamine, S-HT^ 
antagonist-blocks emesis, effects may reach colon (unlike 
metoclopramide), can be used with chemo drugs to block ^esis 


Ondansetron 


5-HT3 antagonist- blocks emesis produced by chemo drugs 


Bismuth Subcitrate 


Treats traveler's diarrhea, antibiotic 


Bisacodyl 


Promote accumulation of fluid and electrolytes in the lumen, nxay 
incite M inflammatory resrponse, very limited use despite OTC use 


MgS04 


Saline laxative, exerts "^'osmotic'' effect, used to empty bowel before 
surgery or arier cnemo 


Mythylcellulose 


Bulk-forming laxative like bran, softening stools 


Diphenoxylate 


Slows transit time, "local" effects due to retaining in the GI tract, 
treats acute diarrhea, not used for infectious or inflammatory 
diarrhea, opioid 


Sucralfate 


Act on tnucosd surface, adheres to ulcered crater, AlCOHs) and 
sulfated sucrose, 6h, can cause constipation, 


Bismuth 


Act on mucosal surface, bactericidal, retards diffusion to mucosa, 
part of triple therapy of Bismuth, metronidazole and Tetracycline 


Misoprostol 


Act on mucosal surface, PGEi, inhibits Adenylate cyclase complex 
and acid secretion, can cause abdominal pain/ uterine contractions- 
CI in pregnancy 
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Diuretics 


Acetazolainide 


CAI, LUMEN LESS POSITIVE, inhibits fT secretion - FT, 
TAL, DT; inhibits HCO3 reabsoiption; urinary: tl'Na-h, Ji'-U Cr, 
frfr HCO3, H K", metabolic acidosis, ft Ca*"^, 3x ft in volume; 
acidosis decreases erncacy, secreted vid. orgdiUL. dnioii 
ttsnsporter, used to treat gLaucoma, aucaiosis or to 1 1 excrenon 
of uric acid or cysteines can cause renal stones and potassium 
wasting 


Furosemide 


Loop diuretic, LUMEN LESS POSITIVE, compete for CI" on 
Na-K-2C1 cotranspoxter, frNa+, 0 CI", U HCO3, ff K"", metabolic 
alkalosis, ffMg"^, ft Ca^, Sx ft in volume, nephron cannot 
concentrate urine, no hypocalcemia^ venous capacitance ft^ 
short half life, bound, secreted by OAT in PT; used in ARF or 
edema by CHF, hypercalcemia, mild hyperkalemia or severe 
hyponatremia (w/ hypertonic saline); can cause hyperuricemia, 
hypomagnesemia, dehydration, hyperglycemia, ototoxicity or 
hypokalemic metabolic alkalosis 


Biujrtetidimde 


Loop diuretic, same as above 


Ethacrynic acid 


Loop diuretic, also inhibits basolateral K-CI symporter, same as 
above 


Hydrochlorothiazide 


Thiazide, early distal mbule, r^ITRACELLULAR NEGATIVE 
(LUMEN POSITIVE), Compete with CI- on Na/Cl 
cotransporter, 1 lNa+, li CI , -U- HCO3 (CCT), u K (most) by 
CCT, U Ca , metabolic alkalosis, 3x Ir m volume, reliant on 
GFR3 inhibit carbonic anhydrase, used for HTN, reduces PVR, 
for hypercalciuria, enhances proximal reabsoiption for DI, can 
cause nypOKalemia by mcreasmg iNa aenvery to ine uv^jj m 
the presence of little Ca*^ - need K'*' supplements, 
hyperglycemia, hyponatremia — by enhancing ADH secretion, 
hypemriceraia;- by enhanced PT reabsoiption, hyperlipidemia, 
hypercalcemia, intermediate acting, action more dependent on 
GFR than furosemide but still uses OAT 


Chlrothalidone 


Thiazide, long acting 


Metalozone 


Thiaaide, intermediate acting 


ladapimide 


Thiazide, long acting 


Potassitim 


Supplements needed with thiazides 


Triamterene 


K-sparing diuretic, direct inhibition of electrogenic Na"^ entry, 
oral, OAT, bound, extrensively metabolized, shorter duration, 
nephrotoxicity, interferes with hematopoiesis 


Amiloride 


K-sparing diuretic, like triamterene, not metaboUzed, shorter 
duration 


Spironolactone 


K-sparing diuretic, antagonist of aldosterone, ftNa4-,.ft CI", U H** 
ft HC03J U K"^, 2x urine volume, efficacy depends on 
aldosterone levels, bound, slow action but longer duration, used 
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to prevent K'' wasting with other D, Mineralocorticoid excess, 
aldosteronism in CHF, RF (edema), cto cause hyperkalemia, CI 
with ACEI, renal insufficiency, can cause gynecomastia 




Anticlotting drugs 


Anticoagulants 




Heparin 


IV, stimulates ATIII, blocks Domains I, It HI - thrombin (Ha), 
Factor Vila, IXa, Xa, forms Heparin-ATIH corapIe:s:, most 
effective in prevention, treat OD with protamine sulfate, can 
cause TCP, long term can cause osteoporosis, loading dose 


LMW Heparin 


TV, just domain I (Xa), used for DVT, lower risk of 
thrombocytopenia, but it $till exists 


Hirutiin 


IV, independent of ATUI, used for heparin-induced TCP 


Bivalirudin 


rv, direct throTnbin inhibitor, used with aspirin in pts 
undergDinS PTCA for unstable an^na 


Argatrobaa 


Direct thrombin inhibitor, IV^ for heparin-induced TCP 


Warfarin 


Oral, prevention, recemic or as S -warfarin (4x more potent), 
blocks Vit K factors (II, VII, DC, X, Protein C), affect synthesis, 
take a weak, cytF45U mct^ alDutmn oouna, can cause Dieemng, 
OD/ Ant: ^ive Vit K, CI in pregnancy 


Fibrinolytics 


Short term treatment, activates plasmin to dissolve clots^ 
Dteeumg is major sicie eijcBci 


Strqptokinase 


JNot a Kiijase or an enzyme, oincii lo pidimnu^eu vo iUA^ii 
plas^nn, snort naii iitej resistant to oc-annpiasmm, neeos 
loading dose 


Anistreplase 


Acetylated streptokinase + plasminogen 


TPA 


Produced by endothelial cells, liver clearance, loading dose 


Retaplase 


Recombinant TPA, longer half-life, specific for coronary 
thrombi 


Urokinase 


Cadaveric from kidneys converts plasminogen to plasmin 


Anti-platelets 




Aspirin 


Irreversible inhibitory of COX 1, 2, Blocks formation of TXA2 
and PGIa, can cau^e peptic ulcer disease and GI bleeding 


Dipyridamole 


Blocks phosphodiesterase, potentiates effect of Warfarin and 
Heparin (NOT USED ALONE), 


Ticlopitoe 


Blocks ADP receptor, inhibits platelet aggregation, for pts 
allergic to aspirin, with intracoronary stints, takes a week 


Clopidogrel 


fireversiblY inhibits ADP receptors, takes a week 


Abciximab 


Antibody, Blocks GPIIb/ina, IV, VERY expensive 


Tirofiban 


IV, non-antibody GP Ilb/Uta, pts with unstable angina 


Etitifibatide 


GP Hb/IIIa blocker, used in PTCA, MI, angina 


Aminocaproic acid 


Fibrinolytic inhibitor, treats hemophilia, oral or IV 





i Receivedlrom < 650 845 6S04> at 9/8103 12:35:34 PM [Eastern DayliglitTime] 



09/08/^2003 03:34 



GENENCOR LEGAL -> 17038729306 



NO. 566 P031 



1 Anticholesterol Drugs 


Bile Sequestrants 


Rein w/ + charged amiiieSj, Colestipol, T LDL-R synthesis, 
skLDL 20%, 1 HDL 4%, <-> ICjr, c«ra cause CjI problems, JN, 
gas, paacreauiis \ i i4>zuuj, v^i m pts witn i <j ->4uUj useo witn 
siauns 




Cheap, oiten not tolerated \^o^A)^ 4^ VLJU'JLi ana i zU-dUvo^ 
LDL 20%, t HDL 30%, can cause gastric distress, hepato- 
toxicity, skin problems, hypeGToricemia, arrhythmia, glucose 
intolerance, CI in liver disease, gout, diabetes, peptic ulcers 


Statins 


HMG CoA reductase competitive inhibitors, t LDL-R levels, 
also have anti-oxidant, aQti-inflatnmatory actions^ met by 
CytP450, i LDL 20-50%, ^ TG 10-30%3 1 HDL 10%, 
proven in studies to reduce mortality of MI, CHDj can cause 
rhabdomyolysis (myopathy), worse with fibrate^ cyclosporine, 
niaciti, used in heteroT^gous familial hypercholesterolemia 


Lovastatin 


Loweor potency 


Simvastatin 


Intermediate potency 


Pravastatin 


Lower potency^ not met by CytP450, excreted in urine 


Atotvastatin 


Most potent, not yet trial tested, but can be used for 
homozygous familial hypercholesterolemia 


Fibrates 


Gemfibrozil, inhibits VLDL synthesis, activate LPL, -i TG 
20-50%, i LDL-C 5-20%, t HDL 15%, may raise LDLs in 
pts with very high TG, well tolerated, can cause gallstones, 
myopathy (resolves with discontinuation), T LFTs, 
leukopenia, potentiates Coumadin, GI distress, used for High 
TGs including Type V hyperlipoproteinemia with poor LPL 
function (no LPL function and the drug wonH work), useful 
when HDL is low and LDL is high, proven to prevent MI, CI 
in pregnancy/nursing, severe renal or hepatic disease 




Renin-Angiotensin 


ACE Inhibitors 


Inhibits the conversion of Angiotensin I to Angiotensin II, 
elevates bradykinin and Ang I^ causes vasodilation and Aug n 
escajpe. In HTN: 4- PVR and thus 4^3?, i reflex responses, 
little change in GFR, 4^ Na+ reabsorption, i ECV, 4- preload, 
i CO, 4'LVH, In CHF: J. afterload and preload, t CO, 
4-SNA, also used in renal impairment, can cause hypotension, 
hyperkalemia, ARF, angioedema, cough, birth defects 


Captopril 


Short acting, reduced availability by food, oral, can also 
cause rash, altered taste, proteinuria, neutropenia, 
a^anulocytosis 


Enalopril 


Prodrug, met by liver and kidney, oral 


Lisinopril 


Not Prodrug, poor absorption, renal elimination longer Tl/2 


Fosinopril 


Prodrug, renal/hepatic limination, binds tightly to ACE 
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Others 




Losartan potassium 


Angiotensin Receptor Blocker^ ATi selective, oral, Tl/2 2h, 
efficacy - ACEIs, no cough, augioedema, can cau$e defects in 
pregnancy 


ANP 


Released on stratch, volume expansion, made in atria and 
stored as a prohormone, Tl/2 = 3ra, cleared by ANP-C 
receptor or NEP, actions by ANP- A, ANP-B, inhibits 
aldosterone, ADH and renin release, causes vasodilation, t 
permeability, diuretic, t GFR by t RBF> i Na"*" reabsoiption, 
4- H2O reaborption. 




Smooth Muscle Drugs 


Ca"*^ channel blockers 




Verapamil 


intermediate acting, non-selective L-type Calcium channel 
blocker, vasodilation: arterioles>arteries»veins, I- PVR, 
4-6?, suppresses spasm^ 4- HR, ^^ conduction through AV 
nod$^ 4r contractility, 1^ myocardial blood flow, used to reduce 
BP in pts with LVH, mD +HTN, for angina, after MI, for 
arrythmias, can cause cardiac depression, esp w/ B-blockers, 
dizziness, hypotension, headache, flushing, nausea, 
constipation, pedal edema, reduces platelet aggregation, role 
in chemo 


Diltiazem 


mteimediate acting, like Verapamil 


Nimodipine 


short acting DHP (more potent than V and D), selective in . 
VSM, used after MI, can cause reflex tachycardia and 
increased contractility, crosses BBB 


Nifedipine 


intermediate acting DHP, used after MI, 


Nifedipine-SR. 


long acting DHP, used for HTN, angina, prevent MI, slow 
renal failure 


Amlodipine 


very long acting DHP 


Amylnitrate 


liquid, short acting^ for emergencies 


Nitrates 


met by liver (hepatic organic nitrate reductase), cause release 
of NO, rise in cGMP and thus vasodilation^ 
veins>axteries>arterioles, ^ end-diastolic volume, -iBP, no 
change in PVR at low dose, high doses can cause venoxis 
pooling,^' PVR and activate reflex mechanisms in heart, 
decreased PUT aggregation, used after MI, for angina, heart 
failure, can cause reflex tach, hypotension, headache, causes 
tolerance (tachyphylaxis), witiidrawal syndrome 


Nitroglycerin 


oily liquid, sublingual- short acting, for exercise tolerance, 
ointment - intermediate acting, decrease attack frequency 
improve exercise tolerance; transdermal patches - long acting 


Isosorbide dinitrate 


solid, oral, intermediate acting 


Erythrityl tetrauitrate 


long acting, oral 


Pentaerythritol 


long actin.ef, oral 



It. 
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tetranitrate 




Sildenafil citrate 
(viagra) 


Don't use with, nitrates, oral, hep met to active compound, 
inhibits PDE5(VSM)>PDE6(retina)»PDE2,3(heart), used to 
treat erectile dysfunction, causes release of NO during sex to 
increase BF to corpus cavemosum, can cause abnormal 
vision, headache, jflushing 


Hydralazine 


dilates aiteiioleSj. not veins, direct inotropic effects on heart, 
J^PVR, 4^MAP, strong reflex responses in heart, oral for 
chronic therapy, hypotensive effects persist beyond half-life 
due to extensive binding, used for severe hypertension, use 
wiin i5-DiocKcrj can cause an acute state UKe i^juc,^ neaaacne 


Minoxidil 


dilates arterioles, prodrug, induces membrane hyper- 
polarization thus reducing calcium influx, similar effects to 
hydralazine, oral, hep met^ prolonged effect, used for severe 
hypertension, can cause excessive vasodilation, reflex 
responses, hirsutism 


Sodium nitroprusside 


IV, for hypertensive emergencies or for severe cardiac failure, 
dilates arteries and veins, releases NO and t cGMP, i PVR 
and venous return, -i- BP^ causes little to no reflex responses, 
met generates CN, can cause excessive hypotension, toxicity 
due to CN 




Anti-anginal drugs 


Nitrates 


No direct action on cardiac myocytes, decrease work and O2 
consumption, •i- preload, increase 02 supply to heart by 
dilating coronary arteries, also increase subendocardial 
perfusion 


Nitroglycerine 


Acute treatment of anginal attack or prophylactically 


Isosorbide dinitrate 


Chronic treatment^ tolerance develops, add B-blocker 


B-blockers 


Decreases 02 consumption, and increases supply to heart, 
only u»ed prophylactically, for exercise induced angina, 
reduce need for nitrates, counterindicated in Prinzmetars 
A, only the four below are approved for angina, used with 
nitrate in LV dysfun<ttion, post-MI, high anxiety 


Propanolol 


Shorter half-life 


Nadolol 


Longer half-life 


Atenolol 


Selective beta-1 


Metoprolol 


Selective beta-1 


Ca^ channel blockers 


All are used for angina^ I HR leads to t O2 supply, ^ TPR 
and i'contractility lead to 4^ O2 consumption. Can use for 
variant angina (urdike B-blockers) or stable angina, used in 
patients with no tolerance to B-blockers^ good for pts with 
normal LV function 


Verapamil/Di Itia^iem 


Don't use with B-blocker, used w/ nitrate in pts with asthma^ 
diabetes, hyperlipidemia, coronary spasm 


/5. 
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Nifedipine 1 

] 


Do not use for angina^ especially for unstable angina, all 
DHP$ are inferior to V/D for angina 


Isradipine 


DHP, use with B-vlocker 


Felodipine ] 


DHP, use with B-blocker 




CNS Stimulants 


Amphetamine 


Causes massive release of NE + DA > o-HT, scneaule 11, 
oral base^ 1" speech/motor activity, cause paranoia at higli 
doseSp treat w/ chlorpromazine, used for narcolepsy and 
obesity (sibutramine) 


Methylphenidate (Ritalin) 


Used for ADHD 


Cocaine 


Blocks reuptake of DA^ NE, 5-HT, SB similar to ampheta- 
mine, use neuroleptics (DA antagonists) to block SE (all 
except for peripheral toxic symptoms: arrhythmias) 


Methylxanthines (Theo- 
phylline and caffeine) 


Inhibit Adenosine Al, A2 - R + inh. PDB, cause 
presynaptic inh of transmitter release and postsynaptic inh. 
Alkaloids in tea, coffee, etc; t alertness, t RR, convulsions, 
used in primary apnea of prematurity 


Nicotine 


Nicotinic agonist, also effects NMJ at very high doses, 
causes t transmitter release, can cause N/tRR/tremor/anor- 
exia/muscle relaxation, strong psychological dependence, 
high doses cause depolarizing blockade^ paralysis and death, 
use buproprion for addiction 




Antiemetics 


Don't use any in pregnancy 


Scopolamine 


Muscaririic antagonist, prophylaxis only 


Dramamine 


Muscarinic/Histamine antagonist, prophylaxis only 


Metoclopramide 


5HT4 agonist, 5HT3 antagonist, DA antagonist, 

AP+NTS+VAs, can produce EPS, alsojjrokinetic 


Phenothiazinc 
(neuroleptics) 


DA blocker^ Chlorpromazine, Prochlorperazine, Droperidol, 
relieve post surgery nausea, act on AP, can cause EPS 


Ondansetron 


5HT-3 on vagal afferents, NTS, AP, use w/ dexamethasone, 
can use with migraines 


Dexamethasone 


Enhances other antiemetics in chemo 


Cannabinoids 


GPCR, adjunct with other N-inducing drugs 


Benzodiazapines 


Adjunct for chemo 




Antipsychotics 1 


Chlorpromaiine 


D2 receptor antagonist, al-antagonist^ cholinergic 
antagonist^ HI antagonist, channel blocker, rapid effects incl 
sedation, disinterest, delayed effect on schizo, can cause 
EPS (striatal effect) and later, tardive dyskinesia, 
oversedation, seizures (with Hx), hypotension (tolerance), 
NMS, low potency agent 


Huoridizitie 


Also a low potency agent 





Received from < 650 845 6504 > at 9/8103 12:35:34 PM [Eastern Daylight Time] 



09/08/2003 08:34 GENENCOR LEGRL 17038729306 



NO. 566 0035 



Flupheni^ine 


Hii>h potency agent (lots of EPS, le$$ other SE) 


Haloperidol 


High potency agent, more effective at positive symptoms 
than negative 


Clozapine 


5HT-2A in addition to D2, can cause agranulocytosis, little 
EPS 


Olanzapine 


Some EPS, TD, some orthostatic hypotension, don't use in 
Parkinson's patients 


Risperidone 


Same as olanzapine 




Antidepressants 


Inhibit uptake of 5-HT sind/or NE, not DA 


TCAS 


Strong muscarinic, histaminergic and al -adrenergic 
antagonist properties in addition to 5-HT/NE, effects take 2- 
3wks to develop, tremor, insomnia, sedation^ mania^^ 
seizures, toxic psychosis at high doses, OH, reflex tach, 
quinidine like effects, cholinergic blockade, weight gain, 
only give pts a week's supply, used in unipolar depxession 
and panic disorder 


Imipramine 




Desiptamine 


Active met of Imip. 


Amitxiptyline 


Highly sedative 


Nortryptiline 


Active met of Amit. 


Clomipramme 


Can be used for OCD 


SSRIs 


Selective 5-HT uptake blocker, effects take 2 wks, used with 
major depression^ panic disorder, OCD, less effective than 
TCAs at severe depression 


Fluoxetin (Prozac) 


Long Tl/2, can cause N/headache, nervousness, insomnia, 
fatigue, anorgasmia, do not u$e with MAOIs inci MAOBs, 


Sertraline 




Paroxetine 




Fluvoxetine 




MAOI$ 


Wine and cheese syndrome, don't use with SSRIs, MAOB 
(selegeline) used for parkinsonism MAOA needed for 
antidepressant effects 




Mooa stabilizers 


Lithium 


Permeates cells in place of Na , inhibits phosphatase that 
hydrolyzes IP2 and IPl, less effect on peripheral organs, 
oral only, ren elim, reabs by PT 80%, increases with Na 
restriction^ volume depletion, can cause GI problems, 
tremor, weakness, cardiac toxicity, lots of OD effects, be 
careful with diuretics and TCAs, used to treat acute manic 
episode, or prophylaxis^ takes 5-6d 


Valproic acid 


Broad spectrum anticonvulsant, impairs several ion channels 


Caifcamazaoine 


Requires 2wks 
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Sedatives/Hypnotics 


Benzodiazepines 


Must be metabofeedj high apparent volume, most oral, 
increased Tl/2 with age^ positive allosteric mod of GABA 
CI" channels, mostly postsynaptic, no effect in the absence 
of GABA, do not cause CV efifects or analgesia, but do 
cause anxiolytic, sedation, anticonvulsant, hypnosis, 
amnesia, ataxia, stupor, tolerance but not to anxiolytic, 
psychological dependence, phystical dependence basefd on 
Tl/2, with shoitex being worse, do not use with alcohol, , 
used to treat insomnia 


Flurazepam 


Long, not for anxiety, used for insomnia, tolerance may be 
balanced by accumulation of metabolites^ CNS depressant 
withdrawal Tx 


Chlordiazepoxide 


Long, may be used to suppress symptoms of withdrawal 
from CNS depressants 


Clorazcpate 


Umg, CNS depressajit withdrawal Tx 


Diazepam 


Long, CNS depressant withdrawal Tx 




Intermediate^ used for insomnia but can impair driving the 
next day 


Oxazepam 


Intermediate 


Lorazepam 


IV or DM only, intermediate, preanesthetic, emergency for 
status epilepticus (not for theophylUne-induccd seizures) 


Triazolam 


Short, not for anxiety, used for insomjiia but can cause 
anxiety the next day or paranoia ^according to exam 3> this 
can act in the absence of GABA 


Midazolam 


Short, IMj preanesthetic 


Alprazolam 


Short, used for depression, agor^hobia, panic disorders, 
addictive 


Clonazepam 


Not for anxiety, used for absence seizures^ 


Flumazenil 


BDZ antagonist! 


Non-BDZ anxiolytics 




Buspirone 


Selective 5HT-la partial agonist, does NOT promote 
sleep, takes l-2wks, anti-depressant, no rebound anxiety 
upon withdrawal. 


Barbiturates 


Progressive, dose related CNS depression, i cognitive / 
motor, leads to sleep without analgesia, can cause severe 
respiratory depression, rapid tolerance except to respiratory 
and CV depression, physical dependance, severe 
withdrawal, can produce hyperalgesia, potentiate 
GABAergic transmission at low doses, at high doses does 
not need GABA 


Phenobarbitol 


Powerful induction of microsomal enzymes 


Secobarbitol 




Thiopenthal 


Short actmg, used for anesthesia. 
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Other 




Ethanol 


Metabolized by liverj blood concentration declines hnearly 
with time, disrupts sleep patems, causes barbiturate like 
effects, causes T BP, can cause delirium tremens 


Methanol 


Poisoning, give ethanol 


Ethylene glycol 


Poisoning, give ethanol 


DisulJ&ram 


Used to treat alcoholism by t acetaldehyde 


Diphenhydramine 


OTC sleep-aid 


Hydroxyzine 


Gan be an anxiolytic or preanesthetic 




Opioid analgesics 


Morphine 


Activity due to p. receptors, opens K chaojiels, close Ca 
cnanneJlS, mmDit A.aenyia.te cyclase, rcaucc c/\iVAx^, 

receptor is open configuration of Ca. channel, has 
rplntive»lv modest affinitv for u, receotors causes analsesiai 
this is potentiated by TCAs and SSRIs and NSAlDs, 
without loss of conciousness, specific for pain, continuous is 
dulled more than sharp, relieves sensory and affective, can 
i^fln^e' rp<5mratoTv deoression bv decreasinfi responsive" 
ness to C02j causes musea/vomiting, reduces diarrhea 
Cantikinetic'i. decreases coueh, causes hypothetmiaj may 
increase ADH release, constricts pupils, excitatory at very 
high doses, vasodilation, release histamine, no effect on BP, 
HR, but may produce OHoTN, antikinetic can cause spasm 
and pain (antagonized by atropine), all routs of admin, 
conjugated in hver, not accumulated in tissues, 90% ren exc, 
treat CD with naloxone, tolerance is pharmacodynamic, 
prominent physical dependence, less severe withdrawal than 
Eton, Barbiturates 


Heroin 


Prodrug converted into morphine (fast), very lipid soluble. 


Codeine 


Prodrug converted into morphine (slow). Anti-tussive, 
naloxone-reversible, very effective orally^ 


Dextromethorphan 


Anti-tussive, not naloxone-reversible, not analgesic, 
produces CNS depression at high doses, recent abuse 


Hydxottiorphone 


Like morphine, more potent 


Oxymorphone 


Like morphine, more potent 


Levorphatiol 


Better oral, like morphine 


Meperidine 


All routes, excitatory, can accumulate, naloxone leads to 
convulsion, less spasmogenic, less constipation and mine 
retention, does not inhibit cough, used in obstetrical 
analgesia, less effect on fetus» short action 


Diphenoxylate 


Used with atropme to treat diarrhea, insoluble, no IV use, no 
abxise 


Feoitanyl 


80x more potent than morphine, drug of abuse, used with 
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droperidol for anesfliesia 


Methadone 


Better availabiUty, lasts longer, is stronger than morphine, 
prociiices roicrancc anci oepcncicnL'ty dul icdd vviUAvM^wdi, 

UScU. in TcpiaOwinCIll UlCI^ip J AW v(Ji.«iiw <»uuivmjii 




Propoxyphene 


1 ,\ ICR llloLIlilLlOllC ULlt ICCia CXi.wXjLi.Vw tllCLLl XkU'J-VXAAVj ^Ai^wu. 

mii(^ tn mnderatf* nain lower abuse than codeine., hish 
toxicity 


1 -acetylmethadol 


Depot, long lasting produces methadone, treat addiction 


Penta^osin 


Kappa agonist, less abuse pot'l, can induce withdrawal 
symptoms in pts dependent on morphine, less respiratory 
depression, less potent, can cause anxietyj disturbing 
thoughts, nighmares, hallucinations, reduces morphine 
analgesia, increases BP, HR, NE, Epi 


Naloxone/Naltrexone 


Antagonists, no effect on normals, produces withdrawal 


Gabapentm 


Increases release of GABA 


Clonidine 


May reduce physical craving, withdrawal complications 




Chemotherapeutic drugs 1 


Alkylating Agents: 


Most associated with secondary tumors -AML; resistance 
via decreased drug uptake and increased DNA repair; 
CCNS; Inhibits DNA synthesis 


Mechlorethamine 


rv, can cause hypemricemia (use allopurinolX 
myelosuppression (blood counts), nausea/vomiting, use in 
Hodgkin^s and other lymphomas 


Cyclophosphamide 


PO, rv, IM, IP, PRODRUG, most useful in series, can cause 
hemorrhagic cystitis (give w/ Mesna + fluid), ^ 
myelosuprression (blood counts)^ nausea, vesicant, use for 
leukemia, lymphomas, myeloma, breast CA, soft tissne 
sarcomas 


Ifosfaanide 


Iv, PRODRUG, hemorrhagic cystitis as above, used in lung 
and testis CA, lymphomas, soft tissue sarcomas 


Thiotepa 


IV, causes above problems w/o HC, used for lymphomas, 
breast CA, malignant melanomas, colon CA, bladder C A 
(direct) 


Caraiustme 


Nitrosourea- (can cause severe myelodepression, nadir at 6 
wkSj penetrates CNS), IV 


Lomnstine 


NU, PO, IV 


Semustine 


NU.PO 


Dacarbazine 


Monofunctional, TV, inhibits DNA/RNA/protein synthesis, 
mild myelosuppression, NA/', used for melanoma or in 
combo for Hodgkin's 


Cisplastin 


Platinum complexes, IV, no DNA x-linking, resistance is a 
problem. No myelosuppression, but does have renal 
toxicity (need hydration and diuresis), ototoxicity, neurotox, 
used to sensitize to radiation therapy 
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Carboplatiti 


Platinum, IV, resistance problem, less SEs than cisplastin, 
but myelosuppression is worse, used only for ovarian C A 


Anti-metabolites : 


Interferes with purine synthesis, ultimately DNA synthe$is; 
CCS 


MethLOtfexate 


IV, PO, Folic acid analog, binds to DHFR^ Resistance via 
increased DHFR, altered DHFR, decreased influx; I w/ 
DHFR, decreasing TMP, pnxino, Met^ Ser synthesis, can 
cause myelosuppression>GI>$lfan (use LEUCOVORIN), 
used for ALL, choriocarcinoma, breast CA, head and 
neck CA, Burkitt's lymphoma 


6-morcaptopuriae 


PO, Purine analog, converted by HGPRT, eventually inhibit 
DNA/RNA synthesis, R via decreased HGPRT, increased 
phosphatase, altered PRPP aminotransferase; I w/ 
DNA/RNA incorporation, can cause myelosnppression, 
NA^/D, hyperuricemia (give witb Xanthine oxidase I or 
allopurinol), used for AML, ALL 


6-tliioguaaine 


POj Same resistance and action as 6-jVIP, but no need for 
XOI, same uses as 6-MP 


5-fluoroiiracil 


IV, good CNS penetration, inhibits Thymidylate synthetase, 
R via decreased uridine kinasSj decreased affinity of 
thymidylate sj^thctase; I w/ TS, decreased TMP synthesis, 
inhibits DNA/RNA synthesis, can canse N/D/V, ulcers of 
oral/GI mucosa, myelosuppression, anorexia, used for 
adenocarcinomas or topical for skin lesions 


Cytarabine 


IV, chain termination, S phase specific, DNA polyxnesrase, 
mhibits DNA synthesis, can cause NA^, Myelosuppression, 
hepatotoxic, neurotoxic, a$ed for AML, ALL, lymphomas 


Antibiotics: 


CCNS 


Doxorubicin 


IV, strand breaks, R via decreased uptake, same action as 
Daunorubicin (X-resistance with DactinoM), can cause mild 
myelosuppression, cardiac toxicity, alopecia^ 'radiation 
recall', used as a broad spectrum chemo drug- important 


Daunorubicin 


IV, R via decreased uptake/decreased DR reductase; I w/ 
RNA synthesis; Topo-II DNA complex, blocks DNA re- 
ligation, induces oxidants^ inhibits DNA synthesis, uses/side 
effects same as DoxoR 


Dactinomycin 


IV, inhibits RNA synthesis, R via decreased uptake, DNA 
intercalation, inhibits DNA/RNfA/protein synthesis, 
'radiation recall', MS/N/V, alopecia, oral ulcers, dermatitis, 
used in combo for Wilm's tmnor and choriocarcinoma 


Mitomycin 


Selective based on hypoxic conditions in tumor cells, severe 
myelosuppression, used in combo for Gut CA, lung CA 


Bleomycin * 


IV, IM, generates reactive oxygen species, DNA scission,! 
w/ DNA, oxidant formation, causes strand breaks; CCS, can 
cause minimal mycl0$uppression, but Vl/VfF and 
pulmonary fibrosis, used in combo for testicular tumors 



«1. 
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Plant Products: 
(microtubule inhibitors) 


Interferes with protein synthesis; CCS 


Vincristme 


TV, M phase specific, R via decreased uptake, Tubulin, 
blocks polymerization into microtubules, prevents mitotic 
spindle formation, can cause peripheral neuropathy foUov^ed 

Oy neuXTOC pain, lUaS Ul ±,/lJXj al,aXla/p<irdXyaI,a, LL£>C{1 111 

ALL, Wilm^s, Ewing's Hodgkin^s and ooa-Hodgkin's^ 
rapidly prolijferflting cancers 


Vinblastine 


IV, M phase, mitotic spindle, Same resistance as vincristine, 
can cause myeio suppression, less aiopecja, neuroiox, 

Hodgkln^St non-Hodgkin's 


Paclitaxel 


Interferes with mitosis, stabilizes mitotic spindle^ but no X- 
resisuuice wiin ouiers, can cause myeiosiipprcaaion, ocnsory 
neuropathy, hypersensitivity, used for melanoma, ovarian, 
lung and breast CA 


Etoposide 


iopo-11 JJiNA complex, diocks uina rc-nganon, muuces 

used for solid tumors, testicular, small cell lung, breast, 
brain, Kaposi's^ Hodg[km^s, other lymphomas, AML 




XV v7.i3. CLcCicabCU. iCL-CpiUXh? ^UpLdA-C^ 




least noxious dmgs but 3x risk of endometrial CA, used as 
adjuvant in breast CA surgery and for ER-+ tumors 


Leuprolide 


Agonists at Pit GnRH receptor, reduces testosterone 

timrfnf^rt'rt rhf^fmrinfll f*a*;1T^^t^^Tl^ nfln njnise hr>t fla^lift^ 

used for metastatic prostate CA that is AR + 


Goserelin 


See leuprolide 


Prednisone 


Glucocorticoid receptot:, induces gene expression, can cause 
immunosu'onression used for ALL* fitodskin's* non- 
Hodgkin's 


Miscellaneous: 




Hydroxyurea 


PO, Blocks reduction of ribonucleotides to 
deoxyribonucleo-tides, inhibits DNA synthesis, can cause 
myelosuppression, NA^/D, used for CML, melanoma, head 
and neck CA 


L-asparaginase 


rV, Asparagine, reduces extracellular levels, inhibits protein 
synthesis in tumor cells without ability to synthesixe 
asparagine, can cause hepatotoxicity, antibody response to 
bacterial protein* used for childhood ALL 



i 

i 

I 
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contact 
information 
(781)736-2333 


Hedstrom Laboratory 
Web Page 

Beckman YcunB: 

Investigators 
Searle Scholars 



My laboratoiy i$ investigating how proteiw $tmctiire detennines 
function with three gmeral aims: 1) to xmderstand the mechanism of 
enzyme catalysis; 2) to design novel enzymes and 3) to design 
specific enzyme inhibitors. This work involves a wide array of 
experimental techniques, including enzyme kinetics, site directed 
mutagenesis, organic synthesis, protein purification and various 
methods of monitoring protein structure. We choose problems of 
pharmacological interest (e.g,, IMP dehydrogenase) and paradigms 
of enzyme action (e,g., trypsin). Our ongoing projects include: 



Mecha^ 
of 

catalysfl 
and 

inhibitil^n 
of 

IMP 
dehydi^genase 



Rapidl> 
growing! 
cells 
demanc 
large 
quantities 
of 

nucleot 
ptecm's 
for 
DNA 



Tfi ' 

: r gr^hics courtesy of Prof. Barry Goldstein, University of 
^ Rochester Medical Center 
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and RNA syiitbesis. Inhibition of nucleotide biosynthesis is an 
important strategy for anticancer, antiviral, immunosuppressive and 
antimicrobial chemotherapy. IMF dehydrogenase catalyzes the rate- 
limiting step in guanine nucleotide metabolism, the conversion of 
IMP to XMP. IMP dehydrogenase inhibitors are used in the 
treatment of leukemia and kidney transplantation and may prove 
useful antimicrobial therapy. We are investigating the mechanism of 
the IMPDH reaction, the mechanism of action of known IMP 
dehydrogenase inhibitors and designing new inhibitors, with an 
emphasis toward delineating the differences between human and 
microbial IMP dehydrogenases. 

Trypsin- (a) engineering ispecificity: 

We are investigating the structural basis of substrate specificity in 
the trypsin family of serine proteases. We have constructed a trypsin 
mutant with 10% of the activity of chymotrypsin. This feat 
represents a 10^^-foId change in substrate preference. We have also 
created a protease that cleaves specifically between two Arg 
residues. Our long term goal is to design a protease with restriction 
enzyme-like specificity. 

(b) understanding zymogen activation: One of the fimdamental 
problems in biochemistry is to understand the forces controlling 
protein conformation. We are approaching this problem by studying 
the confomtational change which occurs during the biosynthesis of 
trypsin. This conformational change is essentially an example of 
protein folding, albeit on a smaller and more corifined scale. We are 
studying the effect of mutations on both the active trypsin 
conformation and the inactive trypsinogen conformation. 

Mechanism of streptokinase action 

Streptokinase is a plasminogen activator; it is widely used as a 
thrombolytic agent to treat heart attacks and stroke. Unlike typical 
plasminogen activators, streptokinase is not a protease (nor is it a 
*1dnase"). Despite its long history of clinical use, the mechanism of 
streptokinase action is not understood. We are currently 
collaborating with G uy Reed at Harvard School of Public Healtli to 
iQvestigate mechanism of plasminogen activation by streptokinase, 
This work should identify streptokinase derivatives with improved 
chemother^eutic properties. 

Selected Publications; 

Huang, Xinyi ; Kmoell, Christopher T,; Frey, Gary; Hazegh-Azam, 
Maryam; Taghjian^ Jr,, Annen H,; Hedstrom, Lizbeth & Abeles, 
Robert H, Recombinant human prostate-specific antigen: anion 
activation and azapeptide. inhibitors. Biochemistry, in press. 

Pastemak, Annette; White, Andre; JefSrey, Constance; Medina, 
Nivia; Cajioon, Marguerite; Ringe, Dagmar & Hedstrom, Lizbeth. 
The energetic cost of induced fit catalysis: crystal structures of 
trypsinogen mutants with enhanced activity and inhibitor binding. 
Protein Science 10, 1331-1342 (2001). [ Abstract] 
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Interactions." Biochemistry 39, 6498-6502 (2000). [ Abstract ] 
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